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(54) Communication apparatus 

(57) A communication apparatus has a circuit for 
forming a DC loop of a communication line by using a 
semiconductor device, and a circuit for switching an 
electrical characteristic of the DC loop forming circuit so 



that the communication apparatus is compatible to com- 
munication line specifications of respective shipped 
areas with a simple construction. 
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Description 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to a communication 
apparatus, and more particularly to a communication 
apparatus having a DC loop forming circuit for a com- 
munication line by using a semiconductor device. 

Related Background Art 

As a prior art apparatus of this type, a facsimile 
apparatus which conducts the communication through a 
telephone line has been known. 

The telephone line has a specification (standard) 
which differ from country to country or area to area. As 
a result, a network control unit (NCU) which is compati- 
ble to the specification of the shipped country or area is 
mounted on the apparatus or a plurality of types of 
NCUs are mounted and one of the NCUs to be used is 
selected at the time of shipment. 

In the prior art facsimile apparatus, the apparatus 
which mounts the NCU which differs from snipped area 
to shipped area must be manufactured and the manu- 
facturing process of the apparatus is complex, which 
leads to the increase of the cost of the apparatus. 

Further, when a plurality of types of NCUs are 
mounted on one facsimile apparatus, the number of 
parts significantly increases, which also leads to the 
increase of the cost. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to improve a 
communication apparatus in light of the above prob- 
lems. 

It is another object of the present invention to pro- 
vide a communication apparatus which is compatible to 
specifications of respective shipped areas with a simple 
construction. 

In order to achieve the above object, in accordance 
with the present invention, a DC loop forming circuit for 
forming a DC loop of a communication line is con- 
structed by using a semiconductor device and means 
for switching an electrical characteristic of the DC loop 
forming circuit is provided, so that the apparatus is com- 
patible to specification of the respective areas with a 
simple construction. 

Other objects of the present invention will become 
apparent from the following detailed description of an 
embodiment and the accompanying drawings. 

BRIEF DESCRIPTION QF THE DRAWINQS 

Fig. 1 shows a block diagram of a configuration of a 
facsimile apparatus of one embodiment of the 
present invention. 



Fig. 2 shows a flow chart illustrating an operation of 
the embodiment, and 

Fig. 3 shows a flow chart illustrating an operation of 
the embodiment. 
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DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

One embodiment of the present invention is now 

io explained in detail with reference to the drawings. In the 
following embodiment a facsimile apparatus is specifi- 
cally described. The present invention is not limited to 
the facsimile apparatus and it is equally applicable to 
various communication apparatus such as a telephone 

is set and data communication by a computer. 

Fig. 1 shows a block diagram of a configuration of a 
facsimile apparatus of the present invention. 

In Fig. 1 , terminals 1 a (L^ and 1 b (LJ denote termi- 
nals which are connected to a telephone line. 

20 A switching relay 2 switches the line between a 
modem 19 and a telephone set 23. 

A relay 3 is a dialing pulse sending relay and a relay 
4 is opened while the relay 3 sends the dialing pulse 
and closed when the communication is to be conducted 

25 by using a modem 1 9. 

A diode bridge circuit 5 matches a polarity to a DC 
loop closing circuit connected in a succeeding stage. 

A circuit comprising a transistor 6. resistors 7, 8, 10 
and 1 1 and PHOTOMOS (trade mark) relays 9 and 1 2 is 

30 a DC loop forming circuit and a circuit for switching an 
electrical characteristic of the former circuit in the 
embodiment A capacitor 13 blocks a DC current. A 
separation transformer 14 separates a primary circuit 
from a secondary circuit. 

35 A two- wire/four- wire conversion circuit 18 is con- 
nected to the secondary circuit of the separation trans- 
former 14 and conduct the conversion between the two- 
wire (line) and the four-wire (modem). 

A calling signal detection circuit 22 is connected to 

40 the lines 1a and 1b when the relay 2 is not switched. 
The telephone set 23 is also connected in parallel to the 
calling signal detection circuit 22. 

The modem 19 modulates and demodulates trans- 
mission/reception signals of the facsimile and a CPU 20 

45 conduct an overall control to the apparatus. A relay drive 
circuit 15 drives the relays 2, 3 and 4. 

A drive circuit 16 drives the PHOTOMOS (trade 
mark) relay 9 and a drive circuit 17 drives the PHOTO- 
MOS (trade mark) relay 12. A console unit 21 conducts 

so the entry by various keys of the facsimi I e apparatus and 
display output and a power supply 24 is connected to an 
AC power line to generate a drive power to the facsimile 
apparatus. 

The CPU 20 comprises a microcomputer, a ROM 
55 and a RAM and the facsimile apparatus includes a read 
unit and a record unit which are not shown. 

An operation of the present embodiment thus con- 
structed is now explained in sequence. 
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Where the facsimile communication is conducted 
after the reception of a calling signal, the relay 2 is 
switched to the calling signal detection circuit 22 and the 
telephone set 23. 

When the calling signal is transmitted over the line 
and applied to the terminal 1a, it goes into the calling 
signal detection circuit 22 and the telephone line 23 
through the relay 2 and outputted from the terminal 1b. 
The output signal of the calling signal detection circuit 
22 is applied to the CPU 20 which determines whether 
it is the calling signal or not. If it is determined as the 
calling signal, the relay drive circuit 15 starts to operate 
by a command from the CPU 20. 

The relay 2 is switched to the separation trans- 
former 14 and the relay 4 is closed. At this moment, the 
telephone line is closed by the facsimile apparatus. 

When the line is closed, a DC current flow from the 
terminal 1a and H is outputted from the terminal 1b 
(L2) through the DC loop closing circuit. The DC current 
from the terminal 1 a passes through the diode bridge 5, 
goes out of the + terminal thereof, applied to the collec- 
tor of the transistor 6 and flows into the emitter. 

In order to operate the transistor 6, it is necessary 
to apply a DC current to the base of the transistor 6. 
This is the function of the resistors 10 and 11 . The con- 
nection or the non-connection of the resistor 11 is 
selected by the PHOTOMOS relay 12. The DC current 
flowing from the collector to the emitter of the transistor 
6 is determined by the resistors 7 and 8. The connection 
or the non-connection of the resistor 8 is selected by the 
PHOTOMOS relay. 

The DC current flows from the emitter of the transis- 
tor 6 to one end of the diode bridge 5 through the resis- 
tors 7 and 8. It passes through the : relay 4 and is 
outputted to the terminal 1 b (L2) through the relay 4. 

Since the communication signal of the facsimile is 
an AC signal, it flows from the terminal 1a (L,) to the 
diode bridge 5 through the relay 2, s is outputted from the 
+ terminal and applied to the separation transformer 14 
through the capacitor 13. v. . . 

A signal component is transmitted to the secondary 
circuit of the line by the separation transformer 14. The 
signal outputted from the other terminal of the separa- 
tion transformer winding is applied to one terminal of the 
diode bridge 5 and returned to the line from the terminal 
1b (LJ through the relays 4 and 2. The facsimile com- 
munication signal transmitted to the secondary circuit of 
the line is separated into the transmission signal and the 
reception signal by the two-wire/fbur-wire conversion 
circuit 18 and applied to the modem'19 and the facsim- 
ile communication operation is conducted by the control 
by the CPU 20. - ^ < 

An operation to switch a voltage-current character- 
istic (electrical characteristic) of the DC loop closing cir- 
cuit is now explained. ■ 

For example, when a current . characteristic is to be 
enhanced in the voltage-current- characteristic, an input 
is entered by a key from the console unit 21. Thus, a 
command is issued from the CPU 20 to the drive circuit 
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16 and 17. Assuming that only the resistor 8 is con- 
nected, the drive circuit 16 is activated to turn on (close) 
the PHOTOMOS relay 9. Thus, the resistors 7 and 8 are 
connected in parallel and the current flowing from the 

5 collector to the emitter of the transistor 6 increases. As 
a result, the current characteristic is enhanced. 

On the contrary, when the voltage characteristic is 
to be enhanced, the PHOTOMOS relay 12 is turned on 
(close) to connect the resistor 1 1 . 

10 In this manner, four different voltage-current char- 
acteristics may be imparted by the operation of the 
PHOTOMOS relays 9 and 12. 

In the present embodiment, the PHOTOMOS relays 
9 and 12 are used. Alternatively, a high sensitivity 

is photo-coupler or a mechanical relay may be used to 
attain the same effect. 

The operation to switch the voltage-current charac- 
teristic is conducted by the key entry from the console 
unit 21 in the present embodiment. Alternatively, a 

20 memory may be provided in the console unit 21 to store 
the connection configurations lor the shipped areas and 
one of them may be set when the shipped area is set. 

Figs. 2 and 3 show flow charts of control operations 
of the CPU 20 in the operation of the present embodi- 

25 ment. 

Fig. 2 shows a flow chart illustrating a mode to reg- 
ister on/off data of the photo-relays 9 and 1 2 by the input 
of the shipped area and Fig. 3 shows a flow chart illus- 
trating control of the photo-relays 9 and 1 2 by the CPU 

30 20 at the reception of call and the transmission of a call 
from the line. 

When the registration mode is selected by the key 
entry of the console unit 21, the input of the shipped 
area is monitored in a step S1 of Fig. 2, and when the 

35 shipped area is inputted, the on/off data of the photo- 
relays 9 and 12 for the shipped area is set in a predeter- 
mined area of the backed -up RAM, not shown, in a step 
S2. When the end of the registration mode is deter- 
mined in a step S3, the process of Fig. 2 is terminated. 

40 In a step S10 of Fig. 3, when the calling signal from 
the line is detected, the registered on/off data of the 
photo-relays 9 and 12 is read from the RAM, not shown, 
in a step S1 3, the relay 2 is switched from the telephone 
set 23 to the modem in a step S14, and the relay 4 is 

45 turned on in a step S1 5 to drive the drive circuits 1 6 and 

17 in accordance with the on/off data read from the 
RAM. The facsimile reception process is executed in a 
step S16. 

In a 6tep S11 of Fig. 3, when the input of the com- 
60 munication command is determined, the similar process 
to that of the steps S13, S14 and S15 is executed in 
steps S1 7, S18 and S19 and the facsimile transmission 
process is executed in a step S20. 

In accordance with the present embodiment, the 
55 DC loop forming circuit is constructed by using the sem- 
iconductor devices and the voltage-current characteris- 
tic (electrical characteristic) of the DC loop forming 
circuit is switched by the control from the line secondary 
circuit so that the space efficiency is improved and the 
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single facsimile apparatus can be compatible to many 
specifications of the shipped areas. ?: 

Particularly, in the United Kingdom, the specifica- 
tions of the communication apparatus and the tele- 
phone set define different" voltage-current s 
characteristics and the facsimile apparatus may be rec- 
ognized as the telephone set depending on the setting 
thereof. Accordingly, in the prior art apparatus to be 
shipped to the United Kingdom, two types of circuit 
boards or two types of DC loop forming circuits are w 
required. The present embodiment is compatible to 
either specification. 

The present embodiment is not limited to the above 
embodiment but various modifications thereof may be 
made. 15 

A communication apparatus has a circuit for form- 
ing a DC loop of a communication line by using a semi- 
conductor device, and a circuit for switching an 
electrical characteristic of the DC loop forming circuit so 
that the communication apparatus is compatible to com- 20 
municarjon line specifications of respective shipped 
areas with a simple construction. - : : ; 

Claims 

"' ■ 25 

1 . A communication apparatus having a DC loop form- 
ing circuit including a semiconductor device for 
forming a DC loop of a communication line, charac- 
terized in that further comprising: 

switching means for switching -an electrical 30 
characteristic of said DC loop forming circuit. 

2. A communication apparatus according to Claim 1 
further comprising: 

manipulation means for switching the electri- 35 
cal characteristic; 

said switching means switching the electrical 
characteristic in accordance with the operation by 
said manipulation means. 

40 

3. A communication apparatus according to Claim 1 
wherein said switching means switches the electri- 
cal characteristic of said DC loop forming circuit in 
response to a command from a circuit electrically 
separated from said communication line. 45 
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FIG. 3 
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